Role for calcium in the insulin hypersecretory state of the endotoxic rat pancreas.
Previous studies have demonstrated that the endotoxic rat pancreas hypersecretes insulin in response to a glucose stimulus. However, the mechanism for this phenomenon is unknown. Since increases in pancreatic beta (B)-cell cytosolic ionic calcium are required for insulin secretion, this study evaluated the role of extracellular calcium on insulin secretion from the isolated, perfused endotoxic pancreas in the presence of and in the absence of extracellular calcium. Isolated pancreas preparations were obtained from control and endotoxin-treated rats and were perfused with either glucose (which primarily utilizes extracellular calcium to trigger insulin secretion) or 3-isobutyl-1-methylxanthine (IBMX, which primarily utilizes intracellular calcium to trigger secretion). In the presence of extracellular calcium, endotoxic pancreases hypersecreted insulin in response to either glucose or IBMX in comparison to control pancreases. In the absence of extracellular calcium, no insulin secretion occurred from control pancreases perfused with either glucose or IBMX. For endotoxic pancreases perfused with calcium-free conditions, insulin secretion was substantially less than that which occurred in the presence of calcium, but a significant amount of insulin secretion occurred from endotoxic pancreases in response to either IBMX or glucose. Insulin secretion from endotoxic pancreases was nearly three times greater with IBMX than with glucose under calcium-free conditions. Owing to the manner in which IBMX triggers insulin release, these data suggest that calcium handling within the endotoxic B-cell differs from that of the normal B-cell. In addition, endotoxic hypersecretion of insulin did not occur in response to endotoxin in vitro. Therefore this study indicates that endotoxin alters the regulation of calcium movements within the pancreatic B-cell via a mediated pathway.